Design: Prospective observational study.
and normothermic patients requiring mechanical ventilation. Arterial blood was collected from radial artery and within 2 minutes central venous blood was withdrawn from the same patient. Correlation and agreement was tested using Pearson's Correlation and Bland Altman Analysis.
Results: The pH, PO 2 , PCO 2 
Introduction
Arterial blood gas (ABG) analysis represents the gold standard for determining acid-base status of a mechanically ventilated patient. 1 The procedure at times can be technically difficult with various limitations and complications. [2] [3] [4] [5] The information obtained from an ABG report can also be obtained from venous blood sampling. 6 Central venous access is almost a routine and mandatory procedure in OT, ICU, Accident and Emergency unit. It can therefore be a much easier, quicker and less complicated method of identifying venous blood gas status of the patient. 3, 6 However, in order to replace ABG values with central venous blood gas (CVBG) values we need to first find a correlation and agreement between the two blood gas values.
Previous studies have examined the relationship between arterial and central venous gas samples. Most of those studies were disease specific. They have dealt with either agreement or correlation of one or two blood gas parameters. Further, the inference of most of the studies was not in congruence with each other. [6] [7] [8] [9] [10] Hence, the aim of the present study was to evaluate the correlation and agreement between arterial and central venous blood pH, PO 2 , PCO 2 and HCO 3 − values in medical and surgical patients admitted in the ICU and infer whether central venous blood gas could replace arterial blood gas.
Subjects and methods
The study was conducted in the ICU of a Medical College Hospital. Ethical clearance was obtained from departmental ethical committee. 50 adult patients including both sexes, age ranging between 20 and 50 yrs and requiring mechanical ventilation were enrolled in the study. Informed consent was obtained from the patients nearest relatives. No patient was included twice for the study. The blood (1 ml) was collected simultaneously from either radial or femoral artery and central vein of the same patient by two different observers so as to avoid difference in sample collection time. The sample was drawn in two separately labelled pre-heparinised syringes and immediately analysed in the ABG machine (Eschweiler Combisys 2 analyser) kept in the ICU, so as to avoid maintenance of cold chain with ice. 
Results
The demography and the diagnosis of the patients are shown in Table 1 The mean difference and 95% limits of agreement were calculated using Bland-Altman analysis to assess the agreement between two variables. The value of mean difference was small (0.053 ± 0.014) and value of 95% limits of agreement was narrow (−0.04 to 0.146) for pH in ABG and CVBG and showed good agreement. However, value of mean difference was large and value of 95% limits of agreement was too wide for PO 2 , PCO 2 and HCO 3 − of ABG and CVBG, which indicated poor agreement ( Table 6 ). The bias plotting using Bland-Altman analysis is shown in Figs. 5-8.
Discussion
In the present study the correlation between pH of ABG and CVBG was significant, with narrow 95% limits of agreement (LOA). This probably indicated an acceptable agreement between pH of ABG and CVBG, which was in accordance to the previous authors. [7] [8] [9] [10] However, Malinoski et al. in 2005 6 evaluated a poor LOA between pH of CVBG and ABG although the correlation was statistically significant. Similarly, the correlation between PCO 2 of ABG and CVBG was statistically significant (p < 0.001) but the 95% limits of agreement were poor. This was in accordance to the observation of Malinoski et al. 6 and Adrogue et al. 7 However, contrary to our findings, Treger et al. 9 showed good agreement between other and had small mean difference but the 95% limits of agreement was not significant. This was contrary to the observations of the previous author. The reason for this difference in finding in the present study could be probably due to small sample size and diverse group of patients. Previous studies mainly included specific group of patients including trauma, 10 acute exacerbation of COPD, 11 Diabetic ketoacidosis, 12 etc. as against the diverse group of diseases included in our study. The PO 2 of ABG and CVBG correlated significantly with each other and had large mean difference and hence a poor agreement. Our observation could not be compared with others since to the best of our knowledge there has been no published literature on this. The significant correlation between arterial and central venous PO 2 in our study could not be explained. However, their agreement was poor which was similar to other variables in our study.
There were certain weaknesses in our study which probably could be the reason for the differences in observation in comparison to the previous studies. It was a single centre study and the sample size could be smaller than some of the previous studies. However, the strength of the study was that we evaluated major acid base parameters of sufficiently powered population with the diverse disease process.
No study is free from bias. We tried to avoid biasness by analysing both the samples from the same ABG machine thus avoiding biasness or errors due to machine. The samples were collected from mixed patient population (both surgical and medical patients). No patient was repeated for the study. This was done to avoid biasness of disease and patient specific.
Therefore, we conclude that although arterial pH, PO 2 , PCO 2 and HCO 3 − values correlated well with central venous values only arterial pH value can be replaced by the central venous pH value. However, a further multicentre study with a large sample size may be conducted so as to avoid all the limitations of the present study.
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